Up to now simulations on systems containing heavy atoms where the electronic structure is calculated on the fly are limited mainly to relativistic pseudopotentials for the description of relativistic phenomena. This description depends on relativistic all-electron calculations as reference and could yield inaccurate results for molecular properties being probed at the 'relativistic' nuclei. The wide application of pseudopotentials in simulations originates in the expansion of the wavefunction in plane waves. One way to replace the pseudopotential by a cost efficient orbital representation is the Gaussian and augmented plane wave method (GAPW). [1, 2] This approach is derived from the projector augmented-wave method.
